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What is claimed is: 

1. A direct current arc welder, comprising: a welding torch 1; an enclosure 2; a fan 9; 
characterized in that the direct current arc welder also comprises a control circuit for 
generating a control signal of a controUed-silicon control gate electrode; an executive circuit 
for turning on or off a main welding loop in response to the control signal of the control gate 
electrode generated by the control circuit; and a protection circuit for generating a power-off 
or alarming signal or action in response to the over-current and/or over-voltage of a power 
supplying loop; wherein the output end of the control circuit is connected to the controUed- 
silicon gate electrode of the executive circuit. 

2. The direct current arc welder according to claim 1, characterized in that the control circuit 
consists of voltage stabilizing diodes Zl, Z2, Z3, Z4, a variable resistor R2, resistors R3, R4, 
R5, R7, a capacitor CI, a primary triode BGl, output triodes BG2, BG3, and a transformer 
Bl, wherein an output tap of the transformer Bl is connected to the control gate electrode of 
the controlled silicon T2, T3 in the executive circuit; the executive circuit consists of the 
controlled silicon T2, T3, diodes Z5, Z6, Z?, Z8, and normally open contacts S21, S22 of a 
relay S2. 

3. The direct current arc welder according to claim 1, characterized in that the control circuit 
comprises three sets of single-phase control circuits supplied with power via transformers 
B32, B33, B34 by a three-phase power supply, each set of single-phase control circuit 
consisting of a rectifier diode, a primary triode BG31, output triodes BG32, BG33, a variable 
resistor R35, a capacitor C31 and an output transformer B31; wherein the base electrode of 
each primary triode BG31 is parallel connected to the variable resistor R32; the executive 
circuit includes three sets of single-phase executive circuits, each of which consists of 
controUed-silicon Ti, Tj (i=4, 6, 8; j=5, 7, 9), normally open contacts S2i (i=4, 5, 6) of the 
relay S2, and diodes Zi (i=35, 36, 37, 38, 39, 40), wherein the control gate electrode of the 
controlled silicon Ti, Tj (i=4, 6, 8; j=5, 7, 9) is connected to the output tap of the output 
transformer B3 1 of the single-phase control circuit of a corresponding phase. 

4. The direct current arc welder according to claim 1, characterized in that the protection 
circuit comprises a loop consisting of a switch K, a normally closed contact S31, a relay Jl; a 
series branch consisting of the relay S2, a normally open contact Jl 1 and a normally closed 
contact S32, and a series branch consisting of a relay S3 and welding wires E and F 
connected to the relay S3 via a capacitor. 

5. The direct cxirrent arc welder according to claim 2 or 3, characterized in that the variable 
resistor R2 or R32 and the switch K are mounted on the welding torch 1 . 
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DIRECT CURRENT ARC WELDER 

TECHNICAL FIELD 

The present utility model relates to a direct current arc welder. 
BACKGROUND ART 

Nowadays, the arc welders widely used domestically and overseas are provided with 
cumbersome iron cores. These welders involve the following disadvantages. Firstly, they are 
bulky and heavy, which results in the loss of much wattles power and the waste of non- 
ferrous metal. Secondly, they cannot be remotely controlled. For example, sometimes, 
workers performing high-altitude operation or working in caves are far away from the 
welder, and they have to retum to the welder to adjust the welding current when necessary, 
which reduces work efficiency. 

DISCLOSURE OF THE UTILITY MODEL 

The object of the present utility model is to provide a direct current arc welder without an 
iron core, the current and voltage of the welder being adjustable by remote control. 

The object of the present utility model is achieved in that, according to a characteristic 
feature of the present utility model, the direct current arc welder further comprises a control 
circuit for generating a control signal of a controlled-silicon control gate electrode; an 
executive circuit for tuming on or off a main welding loop in response to the control signal of 
the control gate electrode generated by the control circuit; and a protection circuit for 
generating a power-off or alarming signal or action in response to the over-current and/or 
over-voltage of a power supplying loop; wherein the output end of the control circuit is 
connected to the controlled-silicon gate electrode of the executive circuit. According to a 
further characteristic feature of the present utility model, the control circuit consists of 
voltage stabilizing diodes Zl, Z2, Z3, Z4, a variable resistor R2, resistors R3, R4, R5, R7, a 
capacitor CI, a primary triode BGl, output triodes BG2, BG3, and a transformer Bl, wherein 
an output tap of the transformer Bl is connected to the control gate electrode of the 
controlled silicon T2, T3 in the executive circuit; the executive circuit consists of the 
controlled silicon T2, T3, diodes Z5, Z6, Z7, Z8, and normally open contacts S21, S22 of a 
relay S2. According to a further characteristic feature of the present utility model, the control 
circuit comprises three sets of single-phase control circuits supplied with power via 
transformers B32, B33, B34 by a three-phase power supply, each set of single-phase control 
circuit consisting of a rectifier diode, a primary triode BG31, output triodes BG32, BG33, a 
variable resistor R35, a capacitor C31 and an output transformer B31; wherein the base 
electrode of each primary triode BG3 1 is parallel connected to the variable resistor R32; the 
executive circuit includes three sets of single-phase executive circuits, each of which consists 
of controlled-silicon Ti, Tj (i=4, 6, 8; j=5, 7, 9), normally open contacts S2i (i=4, 5, 6) of the 
relay S2, and diodes Zi (i=35, 36, 37, 38, 39, 40), wherein the control gate electrode of the 
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controlled silicon Ti, Tj (i=4, 6, 8; j=5, 7, 9) is connected to the output tap of the output 
transformer B3 1 of the single-phase control circuit of a corresponding phase. The protection 
circuit comprises a loop consisting of a switch a normally closed contact S31, a relay Jl; a 
series branch consisting of the relay S2, a normally open contact Jl 1 and a normally closed 
contact S32, and a series branch consisting of a relay S3 and welding wires E and F 
connected to the relay S3 via a capacitor. The variable resistor R2 or R32 and the switch K 
are mounted on the welding torch 1 . 

Compared to the prior art, the present utility model has the following advantages and effects. 
Firstly, it eliminates the use of an iron core necessary to general arc welders, which makes it 
compact and light; and the controlled silicon is employed to adjust the current and voltage, 
thereby saving a great deal of non-ferrous metal. Secondly, the welding current and voltage 
can be adjusted in a wide range simply by operating the knob provided on the welding torch, 
and thus the welder can be operated by remote control, which enhances work efficiency. 
Thirdly, the no-load voltage of the direct current arc welder is low, complying with the 
related national standard. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic view showing the structure of the welder of the present utility model. 

Fig. 2 is a schematic diagram of the circuits of the first example of the present utility model. 

Fig. 3 is a schematic diagram of the control circuit of the second example of the present 
utility model. 

Fig. 4 is a schematic diagram of the executive circuit of the second example of the present 
utility model. 

Fig. 5 is a schematic diagram of the protection circuit of the present utility model. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Fig. 1, the direct current arc welder of the present utility model comprises a 
welding torch 1, an enclosure 2, a regulating switch 3, a circuit board 4, the front side of the 
enclosure 2 being provided with an indicator light 5, a voltage/current meter 6 and a plug 7, 
the top side of the enclosure 2 being provided with a fan 9, and the welding torch 1 and the 
enclosure 2 being connected to each other via a cable 8. 

Fig. 2 illustrates an example where the direct current arc welder of the present utility model 
uses a single-phase power supply. In the example, the power supply provides a single-phase 
220V altemating current. The circuit of the direct current arc welder consists of the control 
circuit, the executive circuit and the protection circuit, wherein the control circuit consists of 
a transformer B2, voltage-stabilizing rectifier diodes Zl, Z2, Z3, Z4, CWl, CW2, a primary 
triode BGl, output triodes BG2, BG3, a regulating resistor R2, a transformer Bl, and 
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variable resistors R8, R9. The 220V current is reduced in voltage by a synchronous 
transformer B2, rectified by diodes Zl, Z2, Z3, Z4, reduced in voltage and limited in current 
by the resistor Rl, and damped and voltage-stabilized by voltage-stabilizing tubs CWl, 
CW2. The branch voltage circuit consisting of the resistors R2 and R3 provides the primary 
triode BGl with a controUably amplified signal. When the capacitor CI is charged to a peak 
value, it discharges to an emitting electrode of the triode BG2, whereby a pulse signal is 
generated in a resistor R7 connected to the emitting electrode of BG2. The gate electrode- 
controlling voltage signal of the controlled silicon T3, T2 is output from one end of the 
variable resistor R8 or R9 after the pulse signal is transformed by the transformer Bl. 

The executive circuit consists of controlled silicon T2, T3 connected to each other in reverse 
polarity, a chock L and single-phase bridge rectifier diodes Z5, Z6, Z7, Z8, wherein the two 
points E and F shown in Fig. 2 are cormected to the welding torch and a workpiece to be 
welded, respectively, the chock L is series connected in the loop consisting of the point E and 
the rectifier diode Z5 or Z7, and the normally open contacts S21, S22 of the relay S2 are 
series cormected in the 220V power supply loop. The switching of the controlled silicon T2 
and T3 is controlled by adjusting the output of the transformer Bl. 

Figs. 3 and 4 show schematic diagrams of the circuits of the second example of the present 
utility model. In this example, the synchronous transformers B32, B33, B34 are supplied 
with power by a three-phase power supply, and the electric current is supplied to the three 
sets of the controUed-silicon control circuits A, B and C shown in Fig. 4 after the voltage is 
reduced by the transformers. As shown in the dashed block, the B phase control circuit is the 
same as the A phase control circuit. The operation principle of each set of the control circuit 
in this example is similar to that in this first example where the power supply is a single- 
phase one. However, in this example, the voltage applied to the regulating resistor R32 is 
provided by the taps a, b, c of the transformers B32, B33, B34 after the electric current is 
rectified by bridge rectifiers Z35-Z40. The branch voltage circuit of the regulating resistor 
R32 provides the primary triode BG31 and the output triodes BG32, BG33 with a 
controUably amplified signal. The variable resistors R38 and R39 are used to regulate the 
symmetry of the triggering signals output by three control circuit branches. In this example, 
the main loop and the transformers B32, B33, B34 are all supplied with power via a bus of a 
three-phase (A, B and C) four-wire system. The dotted lines with the same reference 
numerals in Figs. 3 and 4 are cormected to each other. 

To ensure that the welder can be operated at normal temperature, the direct current arc 
welder of the present utility model are provided with a single-phase or three-phase fan FJ in 
different examples. Once the welder is operated, the fan FJ is started, so as to lower the 
temperature in the enclosure of the welder. 

The forward and backward withstand voltages of the controlled silicon used in the executive 
circuit of the direct current arc welder should be higher than 1200V. The controlled silicon 
shown in the figures is unidirectional. If two unidirectional controlled silicon of one phase 
are replaced by a bidirectional one, the welder of the present utility model can also be 
normally operated. Under this circimistance, only one pair of output taps of the transformer 
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B31 is required, and one of the taps is connected to the control gate electrode of the 
bidirectional controlled silicon after the voltage regulation by a variable resistor. 

Considering the safety during the operation of the welder, the welder is provided with a 
protection circuit. Fig. 5 is a schematic diagram of the protection circuit of the present utility 
model. In this figure, A and N are coimected to the live wire and the neutral wire of the 
power supply, respectively. The protection circuit comprises a series loop consisting of the 
switch K, the normally closed contact S31 of the relay S3 and the relay Jl; a series branch 
consisting of the normally open contact Jl 1 of the relay Jl, the normally closed contact S32 
of the relay S3, the relay SI for the fan and the relay S2 for the main loop; a series branch 
consisting of the normally open contact S23 of the relay S2 and the working indicator light 
Dl; a series branch consisting of the normally open contact S33 of the relay S3 and the fault 
indicator light D2, the series and parallel branches consisting of the normally open contact 
S34 of the relay S3 and the fault alarm DL. The protection circuit further comprises a 
connection branch consisting of the relay S3, the point E denoting the welding power supply 
and the point F denoting the ground wire. 

The protection circuit works in the following way. When the welding operation is to be 
effected, the switch K is closed firstly, the relay Jl is supplied with power via the normally 
open contact S31 of the relay S3, the normally open contact Jll is picked up, the relays SI 
and S2 are supplied with power via the normally closed contact S32, the normally open 
contacts S2i (i=l, 2, 3, 4, 5, 6) of the main loop are picked up, the working indicator light Dl 
is turned on, the normally open contacts Sli (i=l, 2, 3) of the fan loop are picked up, and the 
fan is started to lower the temperature in the enclosure of the welder. By regulating the 
resistor R2 or R32, the controlled silicon ducting angle and the current of the welder can be 
adjusted. 

When there is a malfunction, the alternating current supplied by the power supply is 
generated and flows through E and F, if the controlled silicon or the diode is broken down. 
The relay S3 is powered by the current flowing through E or F, the normally open contacts 
S33, S34 of the relay S3 are picked up, the normally closed contacts S3 1, S32 are opened, the 
fault indicator light D2 is turned on, the fault alarm DL alarms, the normally closed contact 
S3 2 is opened, the fan is stopped, the main loop relay S2 is powered off, the normally open 
contacts S2i (i=l, 2, 3, 4, 5, 6) previously closed are all opened, and the welder is powered 
off. If a high current flows into a phase due to high voltage, the fuse P series connected in the 
main loop of the welder is blown, and thus the welder is totally powered off and stopped 
working, so that the welder of the present utility model is under multiple safety protection. 
The structure of the protection circuit of a single-phase welder is the same as that of a three- 
phase welder. 

The regulating switch 3 shown in Fig. 1 corresponds to the switch K and the variable resistor 
R2 or R32 shown in Figs. 2 and 3. When the regulating switch 3 is pulled out, the switch K is 
turned on, and the variable resistor R2 or R32 can be adjusted by rotating the regulating 
switch 3. The main parts of the protection circuit, the executive circuit and the control circuit 
are mounted on the circuit board 4. 
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